In 1920 GARNER and ALLARD (1) discussed the influence of length of the daily light period on flowering. A later paper by the same investigators (2) recorded further observations of its effect on flowering and other phases of plant development.
Introduction
In 1920 GARNER and ALLARD (1) discussed the influence of length of the daily light period on flowering. A later paper by the same investigators (2) recorded further observations of its effect on flowering and other phases of plant development.
GARNER and ALLARD (1) proposed two terms, photoperiodism, "to designate the response of an organism to the relative length of day and night," and photoperiod, "to designate the favorable length of day [for flowering] for each organism." Photoperiodism appears frequently in the literature on the subject. Shortly after the term photoperiod was proposed, however, it was observed that the length of the daily light period also influences phases of plant development other than reproduction. The term thus became unserviceable and apparently has never been used since. To make it useful and to give it a logical relation to the term photoperiodism, it is therefore suggested that photoperiod be used to designate the daily period of illumination under the influence of which an organism is developing. It is so used in this paper.
The experimental work here reported was carried on from the middle of March to the first of August, 1932. Plants of Impatiens balsamea, variety Wrhite Perfection, were grown in pots in the greenhouse and were subjected to photoperiods of 8, 16, and 20 hours, and normal. The normal photoperiod (sunrise to sunset) during the experiment ranged from 12 hours at the beginning to approximately 15 hours at the end. The plants were all kept in one section of the greenhouse during the day to secure as nearly uniform conditions of light intensity and temperature as possible. Eight hours after sunrise one lot of plants was removed to a ventilated darkroom until after dark when they were returned to their original places. Late in the afternoon two lots were removed to other sections of the greenhouse where they received electric illumination from sunset until 8 hours and 4 hours before sunrise, giving 16-and 20-hour photoperiods respectively. The intensity of the artificial light was approximately 125 foot-candles at the apices of the plants, as measured by the MacBeth illuminometer. The plants receiving artificial light were returned to their original places early in the morning. During the cooler weather at the beginning of the experiment the tempera-ture was kept between 180 and 230 C., day and night; during the late spring and summer, however, the temperature often rose to 30'-35o C. about noon. The temperatures of the darkroom and auxiliary sections were approximately the same as in the main compartment.
Investigation
In general, the plants subjected to the 8-hour photoperiod appeared much less vigorous vegetatively than did those under the longer photoperiods.
The flowers and seed pods were about half the size of the others. The seeds produced by the former were of normal size, but there were fewer seeds per pod than under the longer photoperiods. The average ages at budding under the 8-hour and under the normal photoperiods do not differ significantly. The same is true of the average ages at budding under the 16-and 20-hour photoperiods, budding occurring considerably later than under the two shorter photoperiods. Table III contains the data on age at flowering. The average ages at flowering under the various photoperiods bear the same relation to one another as do the ages at budding. Furthermore, a comparison between the average ages at budding and at flowering (table IV) shows that the number of days from budding to flowering is practically the same under all four photoperiods. This indicates that in Impatiens balsamea the effect of the length of the photoperiod with respect to the reproductive phase of development is on the initiation of the flower buds, the development of the flower from the bud being unaffected. flowering are also indicated. The height attained is greater under successively longer photoperiods up to 16 hours; a 20-hour photoperiod resulted in slightly but consistently shorter plants than those under the 16-hour photoperiod, which must therefore be approximately the optimum for development of the main axis.
A consideration of the average height attained at various ages relative to the height at budding ( fig. 2) Summary Plants of Impatiens balsamea were grown under 8-hour, normal, 16-hour, and 20-hour photoperiods and data obtained on leaf area, age at budding and flowering, and development of the main axis. The data bring out the following facts in regard to the response of this species to the length of the photoperiod:
1. The leaf area is approximately the same under the three longer photoperiods but is much less under the shortest one.
2. The effect of the length of the photoperiod on the time of flowering is primarily through its effect on the initiation of flower buds.
3. There must be a critical length of photoperiod, between 12 and 16 hours, with respect to the age at which flower buds are initiated.
4. The optimum length of photoperiod for stem development is apparently about 16 hours.
5. The effect of the length of the photoperiod on budding seems to be independent of the effect on stem development. 
